CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATTON REPORT FER-121

June 5, 1981

1. Name of fault; location.

Calaveras and related faults, Gilroy and Gilroy Hot Springs quadrangles,
southern Santa Clara County, California (see Figure 1).

2. FReason for evaluaticn.

Part of a ten-year program to evaluate active faults and revise existing
Special studies Zones where warranted (see Hart, 1980).
3. References.

Ancnymous, 1975, Black and white aerial photographs, scale 1:; 33,600, Code
2640-75, mumbers 13-7 to 13-10, 14-4 to 14-7, and 15-1 to 15-4.

Armstrong, C.F, and D.L. Wagner, 1978, Envirormental geologic analysis of the
Diablo Range Study Area, southern Santa Clara County, California: Gali -
fornia Division of Mines and Ceology Open File Report OFR 78-115F.

Bryant, W.A., 198la, Calaveras and related faults, Morgan Hill and Mt. Sizer
cquadrangles: California Division of Mines and Geology Fault Evaluation
Report FER-122.

, 1981b, Calaveras fault and Busch Ranch fault, San Felipe 7.5-
minute quadrangle: California Division of Mines and Geolegy Fault
Evaluation Report FER-114.

California Division of Mines and Geology, 1974a, Official map of Special Studies
Zones, Gilroy quadrangle.

, 1974b, Official map of Special Studies Zones, Gilroy Hot Springs
guadrangle.

Clark, M.M., 1973, Map showihg recently active breaks along the Garlock and
associated faults, California: U.S. Geological Survey Miscellanecous
Geologic Investigation Map I-741.

Danehy, E.A., 1976, Feasibility geologic report on 900+ acres, east of New
Avenue, north of Roop Road, and south of Church ILane, Santa Clara County,
California: Unpublished consulting report filed with the County of
Santa Clara (APH306).

, 1977a, In-depth geologic report of APN-841-46-33, Crews Road, Santa

Clara County, California: Unpublished consulting repeort filed with the
County of Santa Clara (APHE05).
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Danehy, E,A., 1977b, In-depth geologic report of APN-841-47-85, Oak Springs
Circle, Santa Clara County, California: Unpublished consulting report
filed with the County of Santa Clara (APH699).

1978a, Concluding feasibility geologic report of Rolling Hills
Estates Units 1 & 2, Santa Clara County, California: Unpublished con-
sulting report filed with the County of Santa Clara (AP#1046).

, 1978b, Geologic in-depth study of the Golden Hill, Unit 3: Unpub-
lished consulting report filed with the County of Santa Clara (APH 1045) _

, 1980, In-depth geologic report for single family residence on APN-
898-34-03, Dryden Avenue, Gilroy, Califcrnia: Unpublished consulting
report filed with the County of Santa Clara (AP#1236).

Dibblee, T.W., Jr., 1973a, Preliminary geologic map of the Gilroy guadrangle,
Santa Clara County, California: U.S. Geological Survey Open File Map.

, 1973b, Preliminary geologic map of the Gilroy Hot Springs quad-
rangle, Santa Clara County, California: U.S. Geological Survey Open
File Map. '

Hart, E.W., Bryant, W.A., and Bedrossian, T.L., 1979, Observaticns of fault
rupture associated with the August &, 19792, earthguake and tabulaticon of
observed data: Califernia Divieion of Mines and Geology, in-house memo
to C.F. Armstrong.

Hart, E.W,,1980, Fault-rupture hazard zones in California: California Division
of Mines and Geology Special Publication 42.

Helley, E.J., ard E.E. Brabb, 1971, Geologic map of late Cenozoic deposits,
Santa Clara County, California: U.S. Geological Survey Open File Map {also,
San Francisco Bay Region Envirormment and Resources Plarming Study Basic
Data Contribuation 27).

JCP-Engineers & Geologists, 1979, Feasibility engineering geologic study for
575 acres off Leavesley, Road, Santa Clara County, California: Unpublished
consulting report filed with the County of Santa Clara (APRL012).

Nakata, J.K., 1980, Distribution and petrology of the Anderson—Coyote Reservolr
voleanic rocks, California: U.S. Geological Survey Open-File Report 80-
1256.

Pampeyan, E.H., 1979, Preliminary map showing recency of faulting in coastal
north-central California: U.S. Geological Survey Miscellaneous Field Studies
Map MF-1070.

Radbruch.-D.H., 1968, Map showing recently active breaks along the Hayward fault
zone and the southern part of the Calaveras fault zone, California: U.S.
Geological Survey Open File Map.
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Radbruch-Hall, D.H., 1974, Map showing recently active breaks along the Hayward
fault zone ard the southern part of the Calaveras fault zone, California:
U.S8. Geological Survey Miscellaneous Investigations Map I-813.

Terratech, 1978, Geologic feasibility investigation, lands of Austin, Santa
Clara County, California: Unpubliszhed consulting report filed with the
County of Santa Clara (APHZ64).

, 1979, Fault investigation, lards of Blaettier, Santa Clara County,
California: Unpublished consulting report filed with the County of Santa
Clara (AP#963).

, 1980, Combined geclogic and geotechnical investigation, Edelweiss
Ranch - Lands of Vogt, Santa Clara County, California: Unpublished con-
sulting report filed with the County of Santa Clara (AP#1165).

U.5, Department of Agriculture, 1939, Black and white aerial photographs, CIV
series, flight 294, numbers 85 to 94, approxtimate scale 1:20,000.

U.5. Geplogical Survey, 1965, Black and white aerial photographs, WRD series,
mmbers 4462 to 4479, appremimate scale 1:6000,

Wagner, D.L., 1978, Envirormental geologic analysis of the Diablo Range Study
Area TY, southern Santa Clara County, California: California Division of
Mines and Geology Open File Report OFR 78-1Z5F.

Williams, J.W., C.F. Armstrong, E.W. Hart, and T.H. Rogers, 1973, Envirormental

geological analysis of the South County Study Area, Santa Clara County,
California: California Division of Mines and Geology Preliminary Report 18.

4., Bumary of available information.

The Calaveras fault zone consists of primarily right-lateral, strike-slip
faults. During the canpilation of the original Special Studies Zones maps of the
area (Califormia Division of Mines and Geology, 1974a; 1974b; see Figures 2A and
ZB), essentially all faults depicted by various workers either as being recently
active or as cutting Plio Pleistocene or younger deposits, were zoned. Thus, the
zoned faults included traces of the Calaveras and Coyote Creek faults, as well as
ane wnnamed fault, delineated by Dibblee (1973a; 1973b), Radbruch (1968; essentially
the same as Radbruch-Hall, 1974), and Williams, et al. (1973, then in press). Sub-
sequent o the releaze of the official 557 maps, reports by Armstrong and Wagner

(1978), Wagner {(1978), Hart, et al (1979), and Nakata (1980) were campleted, as
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were several site-specific investigaticns by consulting geologists (see Table
1.

The criteria for =zoning under the Alquist-Priolo Act has been changed
significantly since the original 552 maps of the Gilroy and Gilroy Hot Springs
quadrangles were issued. Currently, only those faults that are "sufficiently
active and well-defined"” are =zoned, As used by the Alquist-Priolo Project

staff:

"A fault is deamed sufficiently active if there is evidence of
Holocene surface displacement along one or more of its segments

or branches. Holocene surface displacement may be directly observable
or inferred; it need not be present everywhere alorgy a fault

to qualify that fault for zoning.

2 fault is considered well-defined if its trace is clearly
detectable by a trained geologist as a physical feature at or
Jjust below the ground surface., The fault may be identified by
direct observation or by indirect methods (e.g.. geamorphic
evidence or geophysical technicues). The critical consideration
is that the fault, or some part of it, can be located in the
field with sufficient precision and confidence to indicate that.
thé required site-specific inwestications would meet with some
success: (Hart, 1980).

Although evidence of Holocene activity "need not be present everywhere
along a fault to qualify that fault for zohing", a reasonable amount of such
evidence should be present at several locaticons alorkg active faults. Should
all of the evidence be confined to one small segment of the fault, it may not
be active along its entire lengrth and thus may not be entirely zoned. Addi- -
ticnally, Hart (1980) notes:

"{T)he fact that a fault does not meet these criteria dees not

mean that it is necessarily inactive or that it is free of ground

rupture hazard. Same of the faults not zoned, even sane that were

not evaluated at all, may have surface rupture in the future. For

the most part, such faulting is expected to be minor, both in amount
of displacement and in length of surface rupture."

_-—



_9—

Table 1,

Fesults of investigstions by consultants.

R=
=

reconnalssance mapping
sir photeo interpretaticn

FILE # CONSULTANT ; DATE - TEENCHING?
AP#306 Denehy, E.A. 31976 o
AP#HE0S Danehy, E.A, ;1977 lo
APHEQG Danehy, E.A. ;1977 o
AP#GA3 Terratech;19T0 Yes
AP#OE) Terratech;1978 o
AP#IOLE JCP-Engineers & Geologistsi1979 o
AP#1045 Danehy, E.4a.:1978 Yes
AP#LOLA Danehy, E.A, ;1978 Yes
AE#llEE Terratech ;1980 Ho
#1236 Danehy, E.A, ;1980 | Yes

¥ey to other methods used:
I= literature review 8B=

M=

seismic refraction

~ ASFIVE
FAULTE FOUND?

Incconelusive

Tnconclusive

Yo

COMMENTS
Calls for more work,

Relies on the work of
others re faultsa,
Relies heavily con ad).
investigations.

Did not attempt to determine age of
faumlting; all faults detected called
"potentially active" and setbacks estab

Yes

Inconelusive

Ha

Ko

He

magnetometer surveys

test pits

411 faults, including
the main trace of the
Calaverss, are shown
inferred.

Ciltes traces of others
only. Does not atbtempt
to date faults.

Citez potentislly actiwve
fault, but shows it as
not cutting old land-
slide deposits, See text

Refutes the existance of
several of Armstrong &
Wagner's {1978} feults.

tne potentially active
fault may exist on the
site.

P21 w3
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The intent of this FER is to detemnine which fault traces mest the
current zoning criteria and to develop recommendations consistent with the
zoning program. In the course of reviewing the literature and the aerial
photographs, it became apparent that the intents, methodologies, and products
(maps and conclusions) of the various reports reviewsd varied greatly. For
exanple, although many of the reports identify recent fault traces, the
definitions of the term "recent" vary from Quaternary to Holocene. Thus,
although recommendations to avoid potentially active faults have in several
cases been made (thus ensuring that Holocene faults are avoided in compliance
with the Algquist-Priolo Act}, such faults will not necessarily cualify for
zoning under the current criteria,

Similarly, the geamorphic criteria used by others to document that Holo-
cene fault movement has ocourred differs significantly fram that used by Alguist—
Priolo Project staff., For example, Ammstrong and Wagner (1978) state:

"If a fault trace exhibits no evidence of historic activity, but

is defined by geclogically ephmeral, fault-related topograhphic

features (see {their} figure 4), the fault is interpreted to be a

Holocene fault; that is, it is one which has moved within the

Holocene Epoch (the last 10,000 or 12,000 years). If the fault

trace offgets or disrupts a s0il or geclogic wnit that can be dated

to the Holocene Epoch, this also evidence of Holocene faulting”

(Armstrong and Wagner, 1978, p. 20-22).

Figure 4 of Armstrong and Wagner (reproduced herein) as Figure 3 was obtained
fraom Clark (1973). However, Clark does not indicate that these features are
conclusive evidence of Holocehe fault activity. Indeed he states that some of
the features (notches, trenches) can be the product of erosicn along a fault .
zone. The intent of and methodology used by Radbruch-Hall (1974) is also similar

to Clarks's. Both were seeking to identify recently active faults.
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In contrast, Pampeyan (1979) attempted to classify faults with respect
to their geologic age and also attempted to cite evidence of recent inactivity.
Although he largely compiled his map based on the work of others, he used a more
specific classification scheme in order to determine the recency of fault move-
mant. Pampeyvan clearly considers cily sag depressicns, amd deflected drainages
and scarps in Holocene deposits as being geomorphic evidence of Holocene faultirng.
In essence, only truly ephermal features (such as side-hill troughs, closed
depressions) or fault-produced features in Holocene deposits can be used as fimm
evidence of Holocene faulting. All other features conmonly used as evidence of
recent faulting are truly only permissive of Holocene faulting, since such features
may be created, enhanced, or modified by erosion or even exist for a much leonger
time because of erosion. To same extent, Armstrong and Wagner (1978) may agree
since the legend on their plate 3 lists all fault-related geomorphic features as
"indicative of late Quaternary to recent activity."

The methodology used in this FER, parallels to a large extent that used by
Pampeyan (1979). However, where the density of small geanorphic features
suggestive of Holocene fault movement is high but features conclusive of Holocene
movement (as cited above) are lacking because local conditions are such that they
either would not form or would not be preserved, such faults may alsc ke recoomen~
ded for =zonirng.

Radbruch (1968; and, as Radbruch-Hall, 1974)ldelineated "recently active
breaks" of the Calaveras fault in the study area based ocn photogeologic and field
aevidence. Her fault traces and annotated data are summarized on Figures 4A and 4B,
Although she does not define the temm "recently active," her interpretations are
based largely on fault-related geomorphic features generally regarded as indicative

of Quaternary fault movement. 21l of the faults she delineated were used on the
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1974 85872 maps. She shows the Calaveras fault zone as being about 400m or less
in width, except adjacent to the southeammost boundary of the study area where
the zone is shown slighlty wider. Sane of her mapped traces are simjlar in
location to, hut differ in detail from, faults shown by Dibbles (1973a; 1973b),
Williams, et al (1973), and this investigator (see Figures 43, 4B, 6A, and 6B).
She doeg not show the Coyote Creck fault or cother branch faults loceted away
fram the main Calaveras zone.

Geclogic maps of the entire study area have been prepared by Dibblee |
(1973a; 1973b). He did not indicate which faults were recently active, tut did
clearly label the main trace of the Calaveras fault. Since the original zoning
effort was directed at Quaternary faults, all faults that Dibblee depicted as
cutting Santa Clara Formation (which Dibblee calls Pleistocene), Plio~ Pleistocene
basalts, or younger units were zoned (see Figures 2A, 2B, 4A and 4B). Fram his
map, one can infer that the Calaveras fault zone consists of one to four subparallel
fault strands, forming a zone about 400 meters wide. Most of the faults in this
zone are shown as cutting older alluvium (Pleistocene). The two other faults
{(which are not named by Dibblee, but which Nakata (1980) considers to be part of
the Coyote Credk fault zone) cut only Santa Clara Formation and colder units. None
of Dikkhlee's faults are shown as clearly cutting Holocene deposits, although the
Calaveras is shown bounding Holocene alluvium in several places. The traces mapped
by Dibblee are similar to, but differ slightly in detail from, those of Radkruch-
Hall (1974}, Williams, et al (1973), and this investigator (see Figures 4A4, 4B, 6A,
and 6B).

Rogers (in Williams, et al, 1973) also mapped the geology in the vicinity of
Coyote Lake. He clearly identified the most recently active trace of the Calaveras

fault, - This trace coincides with the main trace shown by Radbruch-
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Hall (1974), except for minor differences in one area adjacent to Coyote Lake
(Fig. 4a).Willamsetal state that this trace is well marked by sag ponds and other
fault-produced geamorphic features. He also depicts several approximately
located and inferred faults as cutting early (?) Pleistocene.alluviim or old
landslide deposits. Some of these additional faults coincide in part with traces
mapped by Radbruch-Hall and Dikblee.

Armstrong and Wagner (1978) presented the results of a study directed at
the identification of geologic features (mineral resources, geologic unit, faults,
landslides, etc.) pertinent to the future development of part of Santa Clara County.
As part of their effort to detect recently active faults along the Calaveras fault
zone, they mapped nore than 26 separate fault strands. Of these fault strands,
they identified at least 11 as having had movement along them during Holocene time
(see Figure 5). The close spacing, length, continuity, and subparallel pattern of
the Holocene faults shown by Armstrong and Wagner is unusual, differing substantially
from the mapping of Radkruch-Hall (1968; 1974), Dibblee (1973a; 1973b), williams,
et al (1973), and Nakata (1980) (see Figures 4A, 4B, and 5). Tt is apparent that the
continuity of the individual fault strands was interpreteéjg;un the linear geomorphic -
features present (these are particularly praminent just south of the Gilroy Hot
Springs gquadrangle) and the distribution of geologic units. Armstrong and Wagner
also reported evidence of fault creep along several faults, based on observed
deflections of fence lines. Magnetometer profiling also was used to identify faults.

The zone of Holocene faults Armstrong and Wagner show is about ane mile wide.
Some of these faults are also shown as being historically active. Armstrong ahd
Wagner also classified other faults as late Quaternary or Quaternary in age.
Additional faults were not classified with respect to recency. Because the zone of

reported historic and Holocene faulting is so extensive, a special effort was made
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to review the data on which the age assignments were made and to verify the
existance of recently active faults through the interpretation of aerial
photographs and limited field reconhaissance. Ohservations of this investigator
are annotated in red on Figure 5. To facilitate the discussion, faults strands
of Armstrong and Wagner were mumbersd (Fig. 5).

In general, their fauit classifications appear to be based on mirdmal
data. The methodology they used to classify faults as Holocene differs substan-—
tially fram that used in this FER in that features considered permissive of
Holocene movement (such as saddles and scarps in various gecologic units) were
the primary evidence they used. The magnetometer profiles appear of questicnable
yalue sinhce maghetic angnalies are only suggestive of faults and do not demonstrate
fault recency. The fence survey data lacks discussion about how certain they were
that the individual offsets they noted due to fault movement, and not to downslope
movemant or aligmment problems during construction or reconstruction., They generally
stated that they assuned the fences were built in relatively straight lines, or
were reconstructed in alignments "faithful in location to the originals." They also
noted areas where soil cresp clearly caused a dislocation of the fences, but they

or contribubedbothe deformatin of Chous.
avoided discussing the possibility that soil creep might have causedﬂ‘ fence-
lines that fit the pattern of faulting they describe.

In addition to geanorphic and fault creep data, geologic evidence for Holocenhe
fault movement is also presented by Armstrong and Wagner (1978, Plate 1). They
depict five faults as cutting Holocene alluviwn;_(lfaul)ts 2, 3, and 5 near Canada Road,
and faults 9 and 11 at the head of Ruby Can;::rel;ﬁ.gwgofvever, othar workers have
rresented significently different interpretations. Along fault mumber 2 within the

FER study area, Armstrong and Wagner note a scarp in alluvium,

-12-
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je—- Nakata (1980) mapped the area northeast of thig escarmment as older (late
Pleistocene) alluvium, and interpreted the contact as depositional and not a
fault. Similarly, Dibblee (1973a; 1973b) and Nakata (1980) interpret the contact
between the alluvial valley floor and the upland terrain as depositional in the
area north of Godfrey Avenue and not a fault relationship (fault #3 of Armstrong
and Wagner, 1980). Hellev and Brabb (1971) have interpreted the Valley floor
deposits in the area studied by Armgtrong and Wagner as being Pleistocene in age.
For further discussion of the Armstrong and Wagner data, see sections 5 ard 6.

Danehly (1978a) reported he was unable to detect an Armnstrong and Wacmer

(1978) fault trace (fault #4) that they depicted as crossing the site he inves —
tigated., He also reported (1978b) firding a fault on another site which he deter-
mined was "potentially active." This fault lies near an Armstrong and Wagher
trace (fault #5) but differs in detail, Danehy's trench logs clearly show the
fault disrupts neither the soil nor old landslide deposits. Danchy (1980) notes
Armstrong and Wagner's queried fault (fault #4) aleng the PG and F pipeline can
be explained by other causes and that he does not believe it exists.

The purpose of Wagner's (1978) study was also to identify geologic features
pertinent to the future development of part of Santa Clara County. He shows about
four northwest trending faults, locally camplicated by segments of the Coyote thrust
fault, in the northern part of the Gilroy quadrangle (see Figure 4A). He also
presented data on the recency of faulting (Wagner, 1978, Plate 2). Tnstead of class-
ifying faults, however, Wagner depicts geologic and geomorphic evidence in support
of recent faulting. He also cites geologic evidence (the age of units not cut)
against late Quaternary and Holocene faulting in many locations. Of the gecmorphic
evidence, Wagner notes (Plate 2) that the features cited are irdicative of young,
but not necessarily Holocene, faulting. The main traces of the Calaveras fault in

the Gilroy quadrangle is east of the area Wagner studied. He did cite one location
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(site A on Figure 4A) where a shear was observed in colluvium. He concluded
that many of the wmnamed faults he mapped were active during Quaternary and,
possibly, Holocene time. For further discussion of Wagner's data, see sec—
tion 5.

In 1979, a moderate earthquake occurred in the study area.. Hart, et al
(1979), examined the area and noted evidence of surface rupture in several
locations. Those sites within the study area where such evidence was chserved
are noted on Figures 42 and 4B,

Nakata's (1980) study was primarily a petrographic study of the area.
Several of the faults he shows are similar to those mapped by Dikblee (1973a;
1973b) . He also shows two additional faults mapped by Armstrong and Wagner
{1978). K His faults appear somewhat generalized, for nowhere
does he indicate that any unit younger than Plio-Pleistocene Santa Clara Forma—

tion is faulted even along the main trace of the Calaveras fault.

5. Air photo interpretation.

Three sets of aerial photographs (U.S. Department of Agriculture, 1939:
U.S. Geological Survey, 1965; and Ancn., 1975) were examined for this FER. On
the basis of geamorphic features present and the criteria discussed earlier, a
narrow zone of recently active (Holocene) faults was delineated (see Figures 6A
and 6B). This zone compares well with the faults mapped by Radbruch-Hall (1974,
except as earlier noted) and Williams, et E(:]T? ard geologic maps of Dibblee
(1973a; 1973b) and Nakata (1980). The faults identified partly coincide with
several of the Holocene faults of Armstrong and Wagner (1978). In most parts of
the study area, it appears that the Calaveras fault consists of a gingle, active,
well-defined fault trace. Ieocally, however, the fault appears to consist of a

narrow zotie of two active traces.
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USGS (1965) and USDA (1939) photos were checked in an effort to determine
how the faults mapped by Radbruch-tiall (1974) canpare with the current zoning
criteria. Based on the photos interpreted, her inferred trace located west of the
main trace and north of Ruby Canyon (Figure 43) comnects benches, saddles, and a
possible deflected drainage - that are not necessarily the result
of recent faulting. All of these features may partly or entirely have resulted
fram recent landsliding or erosion. No evidence of recent faulting could be found
on trend with the inferred fault between these probable landslide areas. Her approx-—
irmately located traces (short dash) near the southern end of Coyote lake and east of
the main trace are not annotated. These appear to coincide with a linear drainage
and general escarpments, kut again lack conclusive evidence of Holocene faulting.

Near the southern edge of the study area, Radbruch-Hall depicts several inferred
ard approximately located traces west of the main (solid line) trace {ses Figqure 4B).
South of the study area, the Calaveras fault hends slightly, and evidence of Holocene
movement has been verified alorg several sub-parallel faults (Bryant, 1981b). Within
and just south of Gilroy Hot Sprirgs ¢uadrangle, however, the geanorphic features
consist principally of aligned saddles and structurally controlled drainages in Pleis-
tocene and Pliccene deposits (as mapped by Armstrong and Wagner, 1978). Drainages
incised in these deposits do not appear deflected, and thus the two western of
Radbruch-Hall's postulated faults lack continuity with respect to Holocene fault-
produced topography. Near the northern end of the study area, Radbruch~-Hall shows
two sub-parallel fanlts passing through Coyote Lake Dam. On the eastern of these
traces she reports possible fault creep damage to the spillway. Williams, et al
(1973) report that this damage is believed to be landslide caused and not fault

caused. Most of these traces lie beneath the dam, the lake, and very recent alluvial
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deposits within the study area. Because of this, and the dense vegetation to the
north of the dam, the aerial photographs covering this area were of limited value.
However, sane geamorphic evidence permissive of recent faulting was observed on
the western trace.

The revaining traces delineated by Radbruch-Hall (1974) generally agree with
the most rédently active trace of Williams, et al (1973), the Calaveras fault of
Dibblee (1973a; 1973b), segments of Armstrong and Wagner's (1978) traces, and the
air photo interpretation documented herein (see Figure 6}, although her map differs
in detail fram each of these other references.

The faults mapped by Dibblee (1973a; 1973b, see Figures 42 and 4B) were also
checked on the photos. Althouch segments of the Coyote Creek fault are well defined
primarily due to the contrasting hardnesses of the bedrock units, no substantial
evidence to support Holocene movement along the fault was noted. The streams
crosgsing Dibblee's Coyote Creek thrust lacked nick points, and did not appear to be
offset laterally. Also, except for the fault segments he mapped that coincide with
the faults identified on Figures 6A and 6B, all other faults he mapped lacked geo-
morphic evidence of recent movement. |

The zone of most recent faulting identified by Rogers (in Williams, et al,
1973: see Fig. 43) agrees well with the air photo data (Fig. 63). The additional
approximately located and inferred faults he shows, several of which coinCide with
faults shown by Dibblee (1973a), lack conclusive geomorphic evidence of right-later=al,
strike-slip movement, |

Based onh the aerial photos interpreted, Nakata's (1980) appears to have geh-
eralized the faults he mapped (see Fig. 4A and 4B). The Calaveras fault he mapped

only partly coincides with the main trace identified on Figures 6A and 6B. The
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remainder of the faults he shows are similar to those shown by Dibblee (1973a;
1973b) or Armmstrong and Wacmer (1978) discussed elsewbere.

The many faults classified by Armstrong and Wagner (1978) as Holocene
were reviewad, as well. A copy of their fault classification map (Armmstrong and
Wagner, 1978, Plate 3), with annotations developed during this study is presented
as Figure 5. To briefly summarize, except for segments of faults 2, 3, 5, 9, and
11, most of the fault tremds they delineated and classified as Holocene appear to
lack features that conclusively demwonstrate or are strongly suggestive of Holocene
strike-slip movement. Several streams and/or ridges were noted that cross these
trerds without being deflected sufficiently to be detected on the photos used,
whiﬁh, in effect, precludes major strike-slip displacement Holocene or latest
Pleistocene time, at least along szamne segments of the faunlts they mapped.

Along fault # 1 (faults are arbitrarily rmumbered fram east to west to
facilitate this discussicn; see Figure 5) Armstrong and Wagner cite the existence
of several offset fences, an offset curb, and a sag pond, all located south of the
area studied in this FER. However, north of the offset fences, several drainages
incised into Pleistocene terrace deposits, and the ridges betwesn, do not appear
offset. No scarps or similar features were noted in the alluvial deposita to the
northwest along trerd with their fault.

Similarly, Ammstrong and Wagner (Plate 3) report an offset fence along fault
#2 (Fig. 5) south of the area studied. Within the FER study area, no scarps in
Holocene fan deposits were noted, and most drainages did not appear deflected. In
the vicinity of Canada Road, Amstrong and Wagner (Plate 1 and 3) depict the fault
using a solid line (well defined, accurately located), and indicate a scarp is

present in Holocehe alluvium. As noted earlier, Nakata (1980) shows an older
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alluvial deposit in the vicinity of this scarp and does not map a fault along
this trend. Based on the photos interpreted, it appears this escarpment lies
along the margin of this older deposit, and may be ercsichal in origin. The fan
to the south lacks any scarp, although ohe could argue that the meandering stream
an the northern margin of the fans shows a general right lateral deflection. The
banks of this stream are rip-rapped (field check data), and thus could not be
examined.

Several deeply incised drainages cross the trend of fault #3 (Fig. 5} with-
out appearing to be deflected. The scarp near Crews Road hoted by Armstrong and
Wagner (Plate 3) lies along the valley margin, and could well be the result of
deposition of fan deposits along a steep hillfrent. No scarps or deflected
drainages could be detected along the trend mapped where it crosses an cld, deeply
incised fan near Roop Ecad.

Fault 4 (Fig. 5) appears to mostly be the main trace of the Calaveras fault
in the southern part of the study area, and is marked by a side-hill trench, several
closed depressions (ponds), and an offset fence. Two saddles immediately to the
north are premissive features, but the main trace appears to step right fram fault
4 to fault 5 south of Canada Road. Although Armstrong and Wagner (Plate 3) indicate
a shear zone exists south of Canada Road, no features indicative of recent movement
were noted in this area on the photos. The drainage adjacent to the road does not
appear deflected. To the north, Armstrong and Wagner query this fault.
The only evidence they report to support an active fault to the north is an appar-
ently offset fence in Section 35, east of Crews Road. On the USGS (1965) photos,

a hulge in the topography is located just downslope of the fence, suggesting that
downslope movement has occurred. Armstrong and Wagner's Figure 17 shows that much

of the fence line has been distorted, presumably by downslope creep (see Figure 7
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Original fenceline

Fault-deflected fence
Fence deflected by soll creep

Zone of movement of fault strand

Apparent fence offset

Actual direction and magnitude of fault offset (right lateral)
Querfe indicates uncertainty of measurement
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Figure 7. Fenceline survey date for
fence number 5 of Armatrong and
Wagner (1978, Fig. 17). Fence is
located 1n Section 35 (=ee Fig 5,
thig FER).
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herein). Drainages to the north and south of the fence do not appear oftset, and
the fault cannct be traced laterally usiné geamorphic evidence.

Armstrong and Wagner (Plate 3) report one offset stream (in bedrock) along
fault #5 in the SW 1/4 of Section 26. However, except for one closed depression
in volcanie terrain, ho other evidence to support recent fault activity was noted
on their map. This closed depression appears to be on a bench within a large
rotational lamdslide; Ruby Canyon, Oak Creek, and cother drainages do not appear
offset along this trend. Also, Nakata (1980), who mapped the volcanic rocks in
detail, did not delineate a surface fault through this depression, but shows it
concealed by uaternary alluvium or older alluvium (Nakata, p.c., July, 1981).

Armstrong ard Wagner (1980, Plate 3) report that faults #6 and #7 have off-
set a fence and caused ponding of alluvium. A general linear depression containing
ponded alluvium was noted approximately where they indicated on Plate 3. No other
geamcrphic features indicative of a recently active, throughgoing strike-slip
fault were noted along fault #6 or fault #7 north of Section 26. For exanple,

Ok Creek does not appear deflected by either faults 6 or 7. The porded alluvium
appear to have resulted from landsliding or lateral spreading of the ridge. The
right-lateral offsets of the fences may be due to the release of stored strain,
downslope movanent of a thick mass of soil, or both (see also, section 6).

several drainages and ridges along fault #8 (Fig 5, SW 1/4 of Section 36)
do not appear deflected. Armstrong and Wagher (1978, Plate 3) cite two offset
streams (in pre-Holocene deposits) along fault #12 (see Fig. 5). However, several

drainages and ridges along this trend do not appear offset, and no scarp or other
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fanlt-relgted festures were noted along this trend in the alluvium at the head
of Ruby Canyon. The raminder of their Holocene faults were partly verified by
the air photo work. See Figuref;mj‘fggairi)re detail.

Wagner (1978 and p.c.) identified a shear in Holocene colluvium which he
reported was evidence for probably Holocene movement along one fault trace (site
A on Figure 4A). However, close examihation of the USDA (1965) air photos did
not reveal any features indicative of recent fault movament (either vertical slip
or horizontal slip) along this postulated fault trend. The valley along which
the shear is located does not appear to be laterally offset, and the meandering

stream which occupies this valley lacks any nick-point or other evidence to support

major vertical displacement.,

6. Field observations.

Cne day was spent in the field in order to check and verify same of the data
discussed above, Most of this recormaissance effort was limited to the areas near
the paved, public roadways.

As noted gbove, mmerous shears were visible in the read cuts within the
study area. Where coherent. bedding could be observed in places along Canada Road,
it was usually dipping steeply northeastward, and the topography reflects this
orientation in maty places.

Evidence of historic fault movement was detected in several locations (see
Figure 6). Left-stepping en echelon fractures were noted in several locaticons
and coincided with the trend mapped on the air photos. Everywhere the main fault
trace crossed paved roads, cracks were always observed, although a left-stepping

pattern was not always clear.
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The "cracks in asphalt?" reported by Armstrong and Wagner (1978) along
fault #11 (=ee Figure 5) were not found, but left-stepping fractures were present
a few hundred feet to the southwest. The three fence offsets they reported north
of Ruby Canyon were examined. The fence appears to be clearly offset adjacent to
the road (fault #11), but I was not convinced the other "offsets" were due to fault
movemant,

As noted earler, the area where Canada Road crosses Ammstrong and Wagnerd (1978)
fault #2 was field checked. While the banks of the stream south of the road could
not be examined, the meandering nature of the stream and the lack of a BCarp across
the fan were apperent, suggesting that the deflection may be due to the other than

recent faulting.

7. Conclugsions.

The Calaveras fault appears to be a well-defined, recently active strike-slip
fault (see Fig. 6A arxd 6B). The fault exhibits clear evidence of major, right-
lateral slip during Holocene time. Historic fault rupture has been documenited, both
as fault creep (Radbruch-Hall, 1974; Armstrong and Wagher, 1978; and this report)
ard as earthquake associated rupture (Hart, et al, 1979), in several places. There
is general agreement as to the location of the main traces of the fault, within the
area studied, by Williams, et al (1973), Dibblee (1973a; 1973b), Radbruch-Hall (1974),
ard this writer. In addition, the main fault traces, partly coincide with segments
of Holocene faults of Amstrong and Wagner (1978), although they concluded that the
zene of Holocene faulting is much wider and more coamplex than others show.

Perhaps largely because of differing methodology and criteria used by A-P
staff, data developed for this FER does not totally support the conclusions of
Armstrong and Wagner (1978) in that conclusive (or even suggestive) evidence for

recent faulting along many segments of the faults that they depict as Holocene is

-



FER 121

lacking. Their reported evidence for fault creep away from the main fault

zone, although difficult to pmi;é ::?f.{ld have been produced by downslope movement.
Admittedly, some minor recent fault movement may have occurred along some of these
segments, but evidence of systematic offset is lacking. Thus, except for seguents

of their faults #2, 3, 5, 9, and 11 that coincide with the main trace mapped herein,
and parts of faults #6 and 7 that may be Holocene ridge rents (lateral spreading
features), the remainder of the traces they mapped do not appear to be sufficiently
active and, in save cases, well-defined to warrant zoning.

Radbruch-Hall's (1974) queried fault trace between Ruby Canyon and Coyote Lake
does not appear to be a valid, active fault. Instead, it appears that she has
connected fault-like features that exist in recent landslide deposits, extrapolating
between these deposits even though no similar features existed cutside the lanmd-
slide areas.

Additicnal faults of Williams, et al, (1973}, Wagner (1978}, Armstrong and
Wagner (1978) ,':“g}’% Fibhice (1973a; 1973) lack clear gecorphic svidence of recent
(Holocene) fault movement. The two branches of the Coyote Creek fault of Dibblee
(19733), previously zoned under the Alcuist.Priolo Act, lack evidence of Holocene
activity and are only locally well-defined. Thus, lacking such gexmorphic evidence,
the likelyhood that a significant, recently active fault exists away from the main

active Calaveras fault within the study area is quite low.

8. Recamendations.

Based on the air photo data (figures 6A and 6B), and supported by the meps
by Radbruch-Hall (1974), Dibblee (1973a; 1973b), and Williams, et al (1973), the
main, active hranches of the Calaveras fault should be zoned, as shown on Figures
8A and 8B. Existing Special Studies Zones around all other faults should be deleted.
Creep data of Armstrong and Wagner (1978) and this writer should be depicted where
these data coincide with the traces depicted. Fault rupture data from Hart, et al
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(1979) alsc should be noted, Evidence is lacking to support zoning of any

additional faults in the Gilroy and Gilroy Hot Springs quadrangles.

9. Investigating geplogist; date.
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